The study sought to decompose income inequality across various household income components and to estimate the marginal effects of changes in income components on overall income inequality in Ghana. A Gini decomposition procedure was applied to the fifth and sixth rounds of the Ghana Living Standards Surveys. The results suggest that, in general, income inequality has increased marginally over the years (Gini coefficient of 0.66 in 2013 and 0.62 in 2006). Inequality was however higher in urban areas than in rural areas in 2013 with a reverse situation observed in 2006. The income component analysis suggest that wage employment income dominated household income in both rural and urban areas, even though the magnitude was higher in urban areas. Farm income was only dominant in rural communities in 2006. Selfemployment and remittance income had consistent equalizing effects on total household income distribution. The findings suggest that directing poverty reduction strategies towards specific income components will be crucial for effective pro-poor income distribution.
Introduction
Reducing poverty and inequality has been a principal concern among many developing country governments over several decades. This is evident in the Millennium Development goal one which sought to half poverty by the year 2015 (United Nations, 2010). The threat posed by poverty on human development in the areas of education and health makes the fight against poverty crucial. Like many other developing countries Ghana has engaged in various poverty reduction programmes such as the structural adjustment programmes. These programmes seem to have yielded positive dividends with poverty rates reducing over the years. Poverty estimates from the various living standard survey years suggest that consumption poverty reduced from 51.7% in 1991/92 to 31.9% in 2005/06 2 and further to 24.2% in 2012/13. This suggests that
Ghana is in good position to achieve the MDG goal of reducing poverty by half between 1990
and 2015 (Ghana Statistical Service, 2014a).
Further, Ghana's new lower middle income status coupled with the discovery of crude oil has raised economic prospects of the country with expectations of accelerated economic growth.
Understanding the nature and trend in household income inequality is therefore crucial to identify whether the economic growth has been pro-poor or not. Indeed, studies have consistently showed the existence of a link between inequality, poverty and economic growth and that reducing inequality is central to sustained economic growth (Fosu, 2009 , Ravallion, 2001 , Bourguignon, 2004 . This study is motivated by the important role of income inequality in the growth and development process of any country.
The literature on income inequality and its decomposition analysis has emerged over the years with different studies in different countries. For instance, applying an extended Gini decomposition procedure to United States income data, Lerman and Yitzhaki (1985) found that property income had a lower marginal impact on overall income inequality, relative to household head's wage and salary earnings and spouse's earnings. Brewer and Lewis (2012) income inequality in Greece, Papatheodorous (2000) showed that overall income inequality was significantly different among population subgroups. The decomposition analysis revealed that between group inequality accounted for very small part of overall inequality. The author, therefore, concluded that "reducing inequality between the household groups would have limited effect on reducing overall inequality". Using a regression based approach to decomposing household income by source, Kimhi (2007) provided evidence from various decomposition methods to show that "non-farm income is an equalizing source of income among farm households in Georgia". Household land holdings was found to have significant influence on income inequality. Schooling, land holdings and farm assets had decreasing effects on inequality while family size had increasing effects. Some studies have also showed rural-urban differences in income inequality with Xin, Feng and Zongyi (2011) providing a good summary using data from China. The authors conclude that rural-urban difference is a dominant cause of inequality and the gab in education and employment created by this difference impose long term effects on income inequality.
In Ghana, limited studies exist on the decomposition of household income inequality and the marginal impact of income components on inequality. Senadza (2011) provided a more recent evidence from the 2006 GLSS to show that aggregate non-farm income had an increasing effect on total income inequality. Further decomposition suggests that non-farm self-employment income and non-farm wage employment income had decreased and increased overall inequality, respectively. Education was identified as crucial to the nature of inequality in non-farm income.
This study differs from Senadza (2011) in various ways; first, we examined whether the various income sources have equalizing or unequalizing effect on overall inequality by estimating marginal effects of income source on overall inequality. Secondly, we employed both the 2005/06 and 2012/13 GLSS data in a trend analysis to ascertain changes over time. Finally, while Senadza (2011) only focused on non-farm income in rural Ghana, we analysed inequality decomposition for all household income components and further disaggregated the analysis for both rural and urban households.
The remainder of the paper is structured as follows. Section 2 discusses the methodology and data used in the analysis while section 3 presents empirical findings. Section 4 and 5 provides the discussion of results and conclusions with appropriate policy recommendations, respectively.
Methodology 2.1 Framework
The current study adopt a methodology developed by Lerman and Yitzhaki (1985) which was an extension of earlier income decomposition theories developed by Kakwani (1977) 
Noting that F is uniformly distributed between [0,1] so that its mean is 1/2 Equation (3) can be re-written as follows
The conventional Gini coefficient can then be derived by dividing equation (4) by the mean income (m).
Decomposition of income inequality
To decompose household income inequality, we assume that household income has k components such that y = y 1 ,...,y k . Then Equation (4) can be re-written as follows using the properties of the covariance and
where cov(y k , F) is the covariance of income component k with cumulative distribution of income. The relative Gini can therefore be obtained by dividing Equation (5) 
where S k represents the share of source k in total income, G k is the source Gini corresponding to the distribution of income from source k, R k represents the Gini correlation of income from source k with the distribution of total income 3 .
As noted by Stark, Taylor and Yitzhaki (1986) an intuitive interpretation of these parameters can be identified. For instance, the influence of an income component on total inequality depends on
(1) the importance of a particular income source with respect to total income, S k ; (2) how equally or unequally distributed this income source is, G k ; and (3) the correlation between this income source and total income, R k .
Fy are the cumulative distribution of total income and of income from source k. Lopez-Feldman (2006) observed that an income component with large share of total income is likely to have a large impact on inequality. However, an equally distributed income source (G k = 0) cannot influence overall inequality. On the contrary, a large and unequally distributed source income (S k and G k are large) can either have an increasing or decreasing effect on total
inequality. An increasing or unequalizing effect may occur if the source inequality favours the rich (R k is positive and large) while a decreasing or equalizing effect may occur if inequality favours the poor.
Marginal impact
Understanding the impact of small changes in a particular income source on overall income inequality is critical to any decomposition analysis. Suppose a small change in income from source k equal to ey k, where e is close to unity and y k is income from source k. The partial derivative of the Gini coefficient with respect to a percentage change in income source k can be obtained as
where G is the Gini coefficient of total income inequality prior to the income change. It can further be shown that, the percent change in inequality resulting from a small percent change in income from source k equals the original contribution of source k to income inequality minus source k's share of total income:
Data
The study was based on cross section data from the sixth round of the Ghana Living Standards The inequality analysis for urban household income components is reported in Table 3 In comparing the decomposition analysis for rural and urban areas, it can be observed that, in general, overall income inequality was higher in urban areas than rural areas in 2013. A reverse situation was observed in 2006 where overall income inequality was higher in rural areas than in urban areas. Also the share of farm income in total income was significantly higher in rural areas than in urban areas. Indeed, farm income contributed the largest to overall rural income in 2006, even though wage employment income contributed slightly higher than farm income in 2013. On the contrary, wage employment income consistently dominated overall urban income in 2006 and 2013. Remittance income was more important in urban areas than rural areas, contributing more to overall urban income and inequality than rural.
Marginal effects of income source on overall inequality
To further understand the extent to which the various income sources have equalizing or unequalizing effect on total income inequality, the marginal effects were computed and reported in Table 4 . Podder (1993) noted that, in examining whether an income source has equalizing or unequalizing effect, the marginal effects are more informative than the proportional contributions to inequality. Paul (2004) and Kimhi (2007) established that the marginal effects are more consistent in such analysis. The marginal effects also shows the impact of a 1% change in a particular income source on overall income inequality. A negative (positive) marginal effect shows that a percentage increase in a particular income source reduces (increases) overall income inequality hence has an equalizing (dis-equalizing) effect. Table 4 shows that, all other things being equal, a 1% increase in farm income decreases the Gini coefficient of total income by 0.044% in the national sample, 0.045% in the rural sample and 0.014% in the urban sample. In 2006, a 1% increase in farm income, all things equal, decreases overall inequality by 0.021% and 0.014% in the national and rural samples, respectively, but increased inequality in the urban sample by 0.039%. This implies that, with the exception of results on the urban sample in 2006, farm income largely had an inequality decreasing effect and hence equalizing effect on overall income distribution.
Similarly, household remittance income showed consistent and negative estimates, implying that a marginal change in this income source decreases overall income inequality. This suggests that remittance income was an equalizing income source for both rural and urban households and over time. For instance, in 2013, the marginal effect show that a 1% increase in remittance income, all things equal, decreases the Gini coefficient for overall income by 0.014%, 0.014% and 0.018% in the national, rural and urban samples, respectively. Similarly, self-employment and rent income were also found to be equalizing income sources, irrespective of the survey year and place of residence.
On the contrary, wage employment income consistently showed increasing effect on overall inequality with positive marginal effects. The results show that, in 2013, a 1% increase in wage employment income, all things equal, increases overall inequality by 0.077%, 0.079% and 0.051% in national. rural and urban samples, respectively. Similarly, a 1% increase in this income source in 2006, increased total inequality by 0.058%, 0.042% and 0.038% for national, rural and urban samples, respectively. 
Discussion
The findings of the study suggest that, in general, household income inequality has slightly increased between 2006 and 2013. This is in spite of the significant economic growth recorded in Ghana over the period. Available statistics suggest that between 2006 and 2013, Ghana's GDP growth rate averaged 8.1% (World Bank, 2013) . This rate is economically significant considering the global economic crises recorded within the same period. However, the findings of the study point to the fact that this growth was not pro-poor. Pro-poor growth is expected to first lead to a reduction in inequality and, consequently, reduce overall poverty (Ravallion, 2001 , Fosu, 2009 . Similar trend in inequality was found for both rural and urban areas. It is also interesting to note that, contrary to what prevailed in 2006, urban communities were more unequal that rural communities in 2013. This, however, conforms with findings from other researchers such as Mussa (2014) who found higher urban inequality in Malawi.
Disaggregating household income showed that non-farm wage income (from wage employment or self-employment) were the dominant contributors to household income in both rural and urban areas. Farm income was only dominant in rural areas in 2006. This finding suggest that, over the years, there has been a shift from agricultural activities to non-agricultural wage activities.
However, non-form wage employment, self-employment and remittance income were the most unequally distributed, irrespective of the year, even though the inequality in self-employment and remittance income favoured the poor more than wage employment. This findings suggest that an unequally distributed income source does not necessarily mean it is pro-rich. That is, an income source may by highly unequal (high Gini coefficient) but also be pro-poor. In this case inequality is good for the poor in society (Taylor et al., 2005 , Lopez-Feldman, 2006 .
The marginal effects which are considered to be the most effective way of establishing whether changes in an income component increases or decreases overall inequality suggest that farm income, remittances, self-employment and rent income had the most important reducing effect on total income inequality in Ghana. This finding was consistent, irrespective of the year and place of residence, even though farm income had a more equalizing effect on income distribution in rural areas than urban areas. This findings conform with Senadza (2011) who found that non-farm self-employment income was more equalizing than non-farm wage employment. Senadza (2011) also justified this situation by the entry barriers that exist in non-farm wage employment activities. This barriers (such as skilled labour in the form of education) provide significant limitations to poor households or individuals who are mostly unable to acquire the requisite skills. On the other hand, self-employment, even though may require some specific skill are more easier for the poor to engage in no matter how small. In terms of the equalizing effect of remittances, Taylor and Wyatt (1996) came to a similar conclusion that remittances reduce inequality because they translate into a greater part of poor households' income. The authors argued that remittances can increase poor households' access to credit by accumulating productive assets which lead to increased future income.
The findings serve as important tools in refocusing policies directed towards reducing poverty and inequality. Blanket poverty reduction policies that generally seek to increase income may not achieve its objective and may rather lead to increased inequality which only favour the rich.
While household income levels may generally increase, the poorest households may be disadvantaged in such income distribution. Effective poverty reduction policies that also target reducing inequality should focus on the poorest households. For instance, policies that encourage small scale self-employment activities will be crucial for pro-poor growth. Such policies may include access to credit and provision of basic infrastructure for individuals in self-employment activities.
Conclusion
The paper set out to investigate inequality in household income components. The marginal effects of the impact of changes in income components on overall income inequality were also estimated. Using data from the fifth and sixth GLSS the trend in inequality between 2006 and 2013 was explored. The results suggest that, in general, income inequality has increased marginally over the years. Inequality was however higher in urban areas than in rural areas in 2013 with a reverse situation observed in 2006. The income component analysis suggest that wage employment income dominated household income in both rural and urban areas, even though the magnitude was higher in urban areas. Farm income was only dominant in rural communities in 2006. It can also be concluded from the decomposition analysis that selfemployment and remittance income were the two most consistent income sources that had equalizing effects on total household income distribution, even though their Gini coefficients suggest they were highly unequal.
The findings provide important policy implications for Ghana. In recent times, several poverty reduction strategies have been adopted in Ghana. These include the Savannah Accelerated Development Authority (SADA) and social cash transfer programmes such as the Livelihood Empowerment against Poverty (LEAP). While these programmes are important for poverty reduction, directing them towards specific income components will be crucial for effective propoor income distribution.
